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INTRODUCTION” 


Limestone (which consists essentially of calcium carbondte) and dolo- 
(calciun magnesium carbonate) occur widely in the United States. 
r presence igs. of.vast economic importance, because uRey ere used much 
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more extensively than any other form of rook. In 1945, limestone tcc e 
broadly, includes dolomite) was quarried in every State except Delaware, New 
Hampshire, Korth Dakota, and Rhode Island, and also in Eawaii and Puerto Rico. 
Total production (including that used in cement and“lime manufacture) exceeded 
151,700,000 tons, or 79 percent of thé quantity of all kinds of stone sold or 
usea during that year. _ 


Important well-known use s, of limestone are as concrete ageregate, road 
material, railroad ballast, for liming the land, for cenent manufacture, as 
riprap for shore protection, harbor. work, and spillways at dams, and as 
building stone. None of these uses, however, are considered hereine The 
purpose of this paver is to discuss the industrial and chemical uses that 
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(ee “ig003) =: the nineral dolonites The seine tone ivmurities in oe 
are sand, clay, and iron oxide. ‘warble is sinilar in composition and can be 
used in the. sane ‘processes as limestone. 


LIME INCLUDED MITH LItBSTONS 


Line is made by calcining limestone. Lime manufacture may, therefore, 
be regarded as an iitportant branch of the linestone industry, so important, 
in fact, that the Bureau of Mines includes each year a chapter on Line in 
the Kinerals Yearbook which is separate from the chapter on Stone. To obtain 
& complete picture of the use of limestone in industry, consideration must be 


Bowles, Oliver, and Jensen, Mabel S., Linestone and Dolomite in the Cheni- 
cal and Processing Industries: Bureau of Mines Inf, Circ. 7169, 1941, 
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given not only to.the linestone .sold to or used directly- in industry, but. 
also to that which is first calcined into lime and thereafter employed in 
tne chemical and processing industries. The over-cll statistics according 
to use presented herein include both raw limestone and the linastone equiva-— 
lent of line so employed. The limestone equivalent of line ig determined on 
the basis of the approximate coquleeen of 2 tons of linestone to make 1 
ton of line. 


STATISTICAL HISTORY OF PRINCIPAL INDUSTRIAL USES 


Table 1 presents a 25-year history of the more imoortant uses of lime- 
stone in industry. For the major uses, the history is fairly complete and 
enables one to study the trends in use over the past quarter of a century. 
For sone of the snaller uses, the historv is more fragmentary, but even — 
scattered figures are useful in evaluating the past, present, and possible 
future importance _ of: bAese, USES +, Be sa | no 


INDUSTRIAL APPLICATIONS 


Table 2 presents the nroduction of limestone apvlied in the chemical . 
and vrocessing industries for the most recent year for which statistics . 
are now available (19U5), according. to usc, showing the. percentage of the 
total anvlied to each usee Of the 151,700,000 tons of limestone sold or 
used in 1945 for all purposes, 49,800,000, or approximately one-third of: 
the total, was used in the chenical.and processing industries. The first - 
seven items given in this table account for. 93 percent of. the total stone. 
used in the industries’ enumerated; the remaining 7 percent, roughly 3-1/2 
million tons, is divided among many industries. The quantities used by - 
them are relatively so’ small that they would’ appear to be of minor conse- 
quencee However, the importance of limestone to industry cannot be measured 
merely by its tonnage or money vceluc, because for many industries limestone 
is an essential raw material for ‘which. it is pee here car to use any 
substitute. ; f- @.G. < eos ee 


The Bureau of abe ted not at ieee is publish figures where the number 
of producers is so small that confidential data would be revealed, Therefore, 
it has been necessary to omit a number of uses from the table. The minor uses, 
enumerated in footnote 11 of the table, consumed 185, $30 short tons of lime- 
stone and limestone equivaient of lime. in 1945. 


The balance of the report. folloving this table eomoeieee a discussion 
of the various uses of limestone in industry, the snecifications for each 


use, and the »rincipal localities from which limestone for each major use is 
ey) tained. 
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I.C. 7hO2 
Metallur (Flux 
‘Enormous quantities of lime and limestone are consumed annually as . 
fluxing material in blast furnaces, open—hearth and electric steel erate 
and to a smaller degrée in nonferrous metallurgy. Most iron ores carry. 
alumina and silita as impurities, ‘and the addition of a basic flux such, 
as limestone is necessary to form a slag with them. The limestone also’: 
removes sulfur, which is an impurity in iron and-steel. It is evident,- - 
therefore, that limestone,. to be efficient as a flux, should be relatively 
free from alumina and’ silica. If more than small percentages of these <-> 


elements are present, the stone is less effective, increases slag volume an¢ 
fuel consumption,. and slows production. . | a 


The element of cost, however, is an important factor in the purity. of 
stone used. As silica and alumina are not classed as harmful imourities 
but simply as diluents, it may be more. economical to use a conveniently 
located low-cost stone relatively high in these impurities than to use a 
uch purer stone that must be shipped in anon more distant points wae con- 
sequent higher delivered | Coste. 

In 1945, fluxing stone was reported from 34 States, and ee totaled 
27,639,520 short tons,’ or 1€ vercent ‘of the total limestone sold or used 
for all purnoses. The largest producing States were-liichizan, with 31 per- 
cent of the total oe Pennsylvania, 30 percent; Ohio, 18 percent; Vest 
Virginia, 7 percent; and Alabama, 6 vercent. Limestone used as flux com 
vrised over half. of the total liméstone tonnage reported in each of the . 
above States, with. the exception ‘of Ohio. Seventy—-nino percent of all | 
flux sold was used in blast furnaces; 18 percent in open-hearth steel plants; 
e percent in copper, gold, lead, zinc, and unspecified smelters; and 1 per- 
cent in foundries and in cupola and electric furnecese. 


Lime. Ls ‘also used extensively as a netaliuveical flux, particularly. in 
open-hearth ‘steel wlantse Open hearths and electric furnaces consumed | 
1,064,005 tons and nonforrous suelters 7,442 tons in 1945. The ener meonues 
ing States, in order of importance, were West Virginia, Pennsylvania, Alabana, 
missouri, Ohio, and Illinois. 

Alkali 

In the minufacture of'soda ash by the armonia-soda process, about 1-1/4 
tons of high-calcium limestone are‘used for each ton of soda ash produced... 
ashe stone is calcined at the chemical plant, and both the lime and carbon:. 
dioxide gas are used. Stone ranging from 1 to 6 inches in dianeter is 
Cesired. - - . he 

Linestone’ for alkali. hanufecture should de nure enough to yield, unon 
caicination, a vroduct containing fot less than 85 percent available line 
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as determined by the modified Scaife method.2/ ‘Also, the resulting lime 
should contain not more than 3 percent magnesium onee 


A large proportion of the ‘Limestone. pvodubed nee in. ‘alkali orice: 
is captive tonnage ; that is, it is: produced by the:industry. that. uses it.” 
For a number of years, Michi gan and New York were the only. States producing 
high-calcium stone for this use}. but: in 1945, 12 companies operating 15 ~ 
plants reported tonnage from.8 States. Alpena, Presque Isle, and Wayne — 
Counties, Mich.s, with en output of 4,030,730 short tons in 1945, or 57 
-percentof the total of: 7,076, .330, constitute the area of largest production 
in the United States. Other producing centers, according to rank of in- 
portance in output are Erie and Onondago Counties, XN. Ye: Calcasieu and 
Winn Parishes, La.; Smyth County, Vas; Bexar and Comal Counties, Tex.; 
Summit County, Ohio; El Dorado and San Bernardino Counties, Calif. ; and 
Shelby County, Ala. Relatively small quantities of lime are sold for 
alkali manufacture « | : , . _ ad 


ye 


Refractories | 


Dolomite and high-magnesium limestone ere aes widely as subdstitutes 
for magnesite refractoties in basic oven—hearth steel and other netallurgi- 
cal furnaces. Dead-burned material in various forns is commonly used, 
although raw dolomite may be employed for repair work. The refractory ° 
stone’ shown in tadle 2 tne ludes raw, stone ent the. raw-stone equivalent of 
the dead-burned product. he 


Where ena buenes ‘dolomite is used as a sabatrents for. dead-burned | 
magnesite in basic furnace bottoms, the raw stone should cantain not nore 
tnan 1 percent of silica, not ‘more than 1.5 percent of combined iron oxide 
and alunina, and at ‘least 35 percent of magnesium carbonate. The specifi- 
cations for raw dolonite for patching purposes need not be quite so rigid. 
Sales of raw stone (1,027,090 short tons) in 1945 were. reported by ,12 
companies operating 14 plants in the following 11. States! . Colorado, 1s, 
Illinois, 33 Indiana, 1; Massachusetts, ‘1; Michigan, 13 ilevada, 1; New York, 
1; Ohio, 1; Pennsylvania, 2; West Virginia, 1; and Wisconsin, 1. .Pénnsyl- 
wania, Weat Virginia, Illinois, and Colorado, in order of importance, pro- 
duced 95 vercent of the total. 


. Seles of dead—burned dolomite amounted to 1,187,334 short tons (lime- 
stone equivalent approximately 2,374,670 short tons) in. 1945 and, were re- 
ported by 14 companies operating 17 plants in the following 8. States: 
Alabama, 1; California, 1; Colorndo, 1; Illinois, 2; iiissouri, 1; Ohio, 

7; Pennsylvania, 2; and Yest Virginia, 2.. Ohio, ‘Pennsvlvenia, West Vir- 
ginia, and Illinois, in order of importance, produced 89 percent of the . 
fotal. 


bbe 


For qateiie of this nethdd, see Pe Aner. Soc. Testing tatorials, vol. 
25, Part I (1925), pe 627; or Ind. and Eng. Chen., vol: 20 (1928), pp. 
1355-56; or "Recommended Specification for Quicklime and Hydrated Line 
for Use in the Purification of Wator," Circular of the Bureau of 
Standards No. 231 (1925). 
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Paper 


Both lime and limestone are used in the paper industry in the prevara- 
tion of the cooking liquor. By digesting .the wood with an acid liquor, all 
the constituents of the wood chips except cellulose are dissolved and re- 
moved. The cooking Liquor is produced st the esses reaction between 
sulfur dioxide and lime. 


For the milk-of-lime method of making sulfite ian. a high-nagnesium 
or dolémitic lime is préferreds However, if. the Jennsen tower system is 
used, limestone rather than lime is eoployed, and a high-calcium stone 
generally gives better service than a high-magnesium stone. 


For the soda-pulp and sulfate-pulp processes, a high-calcium lime 
containing less than 2 percent. magnesia is desired. Lime having as much 
as { percent iron oxides, silica, and alumina has been used, _ but in general 
the purer the lime the better. © ; 

An Interdepartmental Conference established in 1920 a specification 
for lime to be used in cooking rags for the manufacture of paper, which 
required that quicklime for such use should contain not less than 95 por- 
cent calcium oxide; not more than 2.percent magnesium oxide, not more than’ 
2 vercent of the oxides of silicon, iron, aluminum, and other insoluble 
natter, and not more than 2 pércent carbon dioxide. For hydrated line, 
these liniting percentages were, respectively,:72, 1.6, 1.6, and 1.6. 


Linestone for use in thie eanitastaee of chemical pulp was quarried in 
11 States, in order of importance as follows: Washington, Michigan, 
Pennsylvania, Texas, Maine, Oregon, Virginia, Yernont, Ohio, Wisconsin, 
and Tennessee. Sales totaled 352,990 short tons in 1945. 

Lime sold to paver nilis in 1945, abated 510,832 ange tons. The 
leading States in sales of lime for this use, in order of impertance, 
were Alabama, Pennsylvania, Tennessee, Michigan, Ohio, and Minnesota. 


In the soda process of preparing chemical pul», an imoortant reuse of 
lime has been developed. “The soda liquor, which ig-sevarated from the pulp, 
is concentrated and evaporated to dryness, and thesash is leached for its 
soda content. It becomes carbonated during the process and is conyerted 
into caustic read: for reuse by treating it with lime. The reaction 
is as follows: Na,C0z + Ca (OR) = 2liaOH + CaCOz. The calcium carbonate 
settles out as as udze, which is calcined into linc and is then available 

for reuse. = 


It is obvious from the above statement that: tho quantity of limestone 
sold to the paper industry is not a true measure of the quantity required 


per ton of pulp prepared, because a Sone Aeerepte ae of the limestone 
is used repeatedly. 
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Calcium carbide and calciumcymamide areproducts of the electric fur- 
nacee Calcium carbide is formed when a charge of lime and coke, mixed in 
"the proportion of 60: and s4O- percent, respectively, is heated to 2,000° C. 

‘Approximately 2 tons‘of: limestone or 1 ton. of Jime is required for each ton 
of calcium carbide. manufactire. Calciumcynnamide is derived from the carbide 
by treating it with nitrogens: Noecyananide has: been made in the United States 
in recent years. Calcium carbide is important chiefly because, with water, 
it forms acetylene, used for lighting and for the steel-cutting and welding 
torch. One of the newer’ Uses is:in the manufacture of syathetic rubber. 
Calciumcyanamide is. ani penoeencus, fertili ZeLe .- 


The use of eetin eaebadle sescaved greatly during the war, partly 
because of the very extensive use of acetylene welding and partly because 
of the expanded program of ae rubber viens eeeires an 

A very pure, high—-calcium mdstone mist be eanieved in the nanu— 
facture of these products, especially if the carbide is to be used for 
acetylene. The limestone should contain not more than 0.01 percent phos- 
»horus pentoxide, because when ‘phosphates are present undesirable phos- 
phides are formed. The stone also must contain not more than 0.5 vercent 
_ilgo, because magnesium does not form a carbide, and the presence of its 
oxide in the charge makes the electrolytic process less efficient. Cam 
bined alumina and iron oxide should not exceed 0.5 vercent, silica not more 
than: oa 2 percent, and - sulfur not more than a trace, 

_ According to éonpitations made by the Foderal Power Commission, 13 
plants were producing calcium carbide in the United States during recent 
years. Plant locations are as follows: Alabama:2, Iowa 2, Kensas 1, 
Kentucky 1, Michigan 1, New. York 1, Ohio 2, Oregon 2, and Virginia 1. 

One of the Alabama plants.(the:T. V. A. plant at “Tilson Dan) discontinued 
operation in December 1945. 


In 1945, four limestone companics os aos production of 549,510 
short tons of raw stone sold for the manufacture of. calcium carbide: one 
in Presque Isie County, liich.; one in Hadison County, Ala.; and one each in 
Giles and Vythe pObEtIes: Vae 


Line for calcium carbide manufacture Seueated in the following States 
in order of importance: ilissouri, Pennsylvania, “Jisconsin, Indiana, Michigan, 
and Vashington. Sales in 1945 (364, gu4 short tons) were considerably smallcr 
than in 1944, chicfly becouse of the cut-back in acctylene welding. 


Glass 


'In the manufacture of glass, either lime or limestone of high calcium 
or high magnesium content may be used. High-calcium limestone is used in 
making bottle and window glass, whereas dolomitic stone is used for special 
€lasses. Uniform stone must be used for each type of glass in order that 
the product may have constant chemical and physical properties, Common 
glass is mede from the fused mixture of alkali, lime or limestone (limestone 
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may constitute as much as 30 percent of some glass batches), und silica. 
Linestone for use in clear, colorless glass products must contain a very 
low percentage of iron oxide. Silica in moderate quantities is not detri- 
mental, but the sulfur and phosphorus content should be low. 


Production of limestone for glass making wag confined to 13 States, 
vita Ohio, the leading State, reporting 175,300 short tons, or 31 percent of 
the total output of 556,610 short tons in 1945. Other leading States in the 
production of limestone for gléss making were, in ordéer of production, | Missouri 
Pennsylvenia, Illinois, California, Indiana, Arkansas, Tennessee, Texas, and 
Vashington, with small tonnages reported from Connecticut, Michigan, and 
Vermont. 


In addition to the limestone recanted above , the anes industry used 
220,853 short tons of line in 1945 Ohio produced by far the largest part of 
. the lime so used. - 2 = 


. Water Purification 

Lime: is used extensivel: for saber penenaat, particularly: for nurifica- 
tion and softening of municipal vater supplies anc for correcting. the scale- 
forming hardness of boiler water. 


Either quickline or hydrated lime may be used for these purposes. 
Limestone os the raw materiel for making lime to be so used must be reasonably 
free from alumina, silica, and other impurities. The purity of the stone will, 
of course, be governed by the requirements of the lime, ‘the. specifications of 
lime for water treatment as recommended by the American “Inter Yorks Associa- 
tion are not framed on the basis of percentage of. inpurities permissible but 
on the nerccntage of available line, which has been discussed previously 
under "Alkali." The specificetions require that quicklime for such use con- 
tain at least 85 percentiavailable lime (CaO) and hydrated lime at least 90 
percent avilable calcium hydroxide [Ca(OH)o].° 


Weter purification has become an important use for lime. Seles for 
such use amounted to 402,158 short tons-in 1945. The Leading States, in order 
of production, were Missouri, Pennsylvania, Illinois, Texas, Minnesota, and 
Chioe : 


Fortilizer Filler i 


The usc of limestone es «= fertilizer. filler has increased realy 
during recent years. In 1936 only 38,380 tons were so used. The quantity 
had incremsed to over 300,000 tons in 1942 and to 401,160 tons in 1945. The 
filler reduces the caking of fertilizers. and. serves.as a soil conditioner. 
Both dolomite and high-—celciun Linoptone are . sat sercloty, for this use. 


In 1945, stone for this purgose: WOS nopouted ‘fron. 11; States, Virginie, 
which produced 47 percent of the total, is-followed,.in ronk of importance, 
by Georgia, Pennsylvania, Marviond, Ohio, California, Illinois, Arkansas, 
Connecticut, Washington, and Nassachusetts. 
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Sugar 


Lime is an indispensable material in the manufacture of beet and cane 
sugare Its function is to »recipitate impurities from the juices or syrup 
or to precipitate the sugar from impure solutions. Only high-calcium lime-— 
stone, containing about 9/ percent calcium carbonate and free from impurities 
that would impart a taste, is desired. Limestone is used in refining beet 
sugar by the carhonization process. The limestone is burned to lime, and 
both the lime and carbon dioxide gas are used. Because carbon dioxide as | 
well as lime is necessary to beet-sugar refining, the raw stone is burned at 
the refinery. . For every pound of beet sugar. produced, a little more than half 
a pound of limestone is used in the manufacturing process. Cane-sugar—-refining 
companies buy burned lime because carbon cioxide is not necessary in the re- 
fining process. 


The reuse of lime is also being practiced in the sugar-refining industry. 
The Steffen process of refining sugar requires finely powered quicklime, which 
precipitates sucrose from an aqueous solution of beet molasses. After the 
reaction is complete, the addition of carbon dioxide converts the lime into 
calcium carbonate, which precipitates and is removed by filtering. Filter 
cake is recalcined less extensively in the sugar than in the paper industry, 
put recently a continuous process has been perfected whereby recalctnation 
orobably will become a more pRpor ae factore 


The States producing the greatest: quantities of limestone for use in 
sugar manufacture in 1945-were Wyoming, Michigan, and Calif omia, vhich to- 
gether supplied 55 percent, of the total sales of 340,310 short tons. Other 
producing States were, in order of importance, Colorado, ijiontana, Utah, Neveda, 
Vebraska, lowa, Wissouri, South Dakota, and Idaho. A small tonnage was re- 
ported in Puerto Rico. 


Lime for use in sugar refining, which totaled 24,554 short tons in 1945, 
was reported chiefly from Hawaii, michigan, Arkensas, Pennsylvania, Puerto 
Rico, and Louisiana. 


_ Whiting | 


The Bureau of tines considers whiting as divisible into three classes: 
Limestone and marble whiting, consisting of fincly pulverized limestone (or: 
crystalline limestone) of a quality. suitable for use as a filler or pigment; 
chalk whiting, a material prepared from chalk; and precipitated whiting, 
material prepared as a precipitate from some soluble calcium salt or from a 
milk of lime susnension that has been recarbonated. 


Very few deposits of true chalk. suitable for the manufacture of whiting 
have been exploited in the United States. Virtually all of the chelk whiting 
used in the United States is imported or is manufactured fron imported crude | 
chalk. The use of limestone and marble whiting from domestic sources is be- 
coming increasingly imoortant. The products in which it is used are indicatcd 
in footnote: 5 to table 2. 7 —— a | 
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Production of ground limestone for whiting was renorted in 1945 from 18 
Statese Ohio, Nebraska, Vermont, Tennessee, and Illinois produced 49 percent 
of the total stone (343,220 short tons) used for whiting avplications. Other 
States, in rank of imoortance, were Alabama, New York, Penisylvania, California, 
Indiana, Massachusetts, Michigan, Maryland, Oregon, New Yersoy, Connecticut, 
Visconsin, and Missouri. 


Magnesia 


Large quantities of dolomite are consumed annually for the manufacture 
of basic magnesium.carbonate (also called technical carbonate, block magnesia, 
ond magnesia albe), which finds its greatest outlet in the manufacture of pipe 
and boiler covering and general heat insulation. | Magnesia recovered from - 
dolomite is also used. for making periclase refractories. Sales of dolomite 
for these uses in 1945 were reported by eight companies operating plants in. 
the following States, in order of importance: California, 2; Pennsylvania, 

3; Onio, 2; and Narvyland, 1. Sales totaled 295,540 short tons. 


Relatively small quantities of lime are used for magnesia manufacture, 
Mineral Food 


Calcium is important to the success’ of livestock ‘farming because it. 
serves as a bone builder, is necessary in the proper functioning of the 
nervous system, and also acts as a neutralizer in the digestive tract. 
According to the Kansas State Agricultural College, one-tenth pound of 
limestone should be consumed each day per head of livestock. A satisfactory 
limestone for stock food should contain at. least 95 vercent calcium carbonate, 
no fluorine, and very little maencietum: The stone must be ground almost as 
fine as wheat flour. a 

Production of limestone for mineral food was so small that before 1925 
separate figures were not given in Bureau of Mines reports. Production had 


inereased to 68,580 tons by 1939 and to 291,580 tons in 1945, 


Pueddetion of limestone for mineral. food in 1945 was reported from 13 
States. Misscuri and Illinois produced 49 percent of the total, followed, 
in rank of importance, by Nebraska, Iowa, Pennsylvania, Ohio, Arkansas, 
California, Kansas, Virginia, esas Vernon. and Washington. Small quan- 
tities of lime are also used as mineral food. 


Coal-mnine Dusting 


_- Several hundred operators of bituminous coal mines employ fine, in- 
combustible dusts for distribution throughout their mines as a means of pre- 
venting or checking coal-dust explosions. Limestone dust is particularly 
satisfactory for this purpose, because it is essentially calcium carbonate, 
which is not injurious to the lungs, and because, being white, the propor- 
tion of inert material present can be estimated readily. Limestone with a 
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high silica content is undesirable. Screen-size svecifications are not exact- 
ing. Those approved by the Bureau of Mines require that 100 percent shall 
pass through a 20-mesh screen, and 5Q percent through a ©®GO—mesh screen. 


As the material commands a low price, it is usually Fira tehed by quarries 
situated near coal minese The use of limestone for this ournose has grown 
steadily under the impetus of a movement toward accident avoidance in coal 
minese In 1936, 53,480 tons were:so used. The lapeane used passed the 
100,000 ton mark in 1941 and exceeded 200,000 tons in 1545. 


biagnesium Metal 


‘One of the most striking events in the history of dolomite quarrying 
was the.utilization of this rock during the second World ‘lar as an ore of 
magnesium metal. In 1943, at the height of this activity, 12 companies re- 
ported production of 887,830 tons of dolomite for this use, The producing 
States, in order of importance, were Ohio, Texas, ‘Inshington, California, 
Illinois, Wisconsin, Connecticut, and New York. In 1944, nine companies 
reported an output of 652,610 tons. In 1945, magnesiun-metal production 
had been cut back so far as a result of the cessation of hostilities that 
qnly two companies, both in Ohio, renorted output of dolomite for this use, 
and the total figure is, therefore, concealed. © 


Dolomitic lime was also used for m-gnesium—metol manufacture, but the 
quantity so used wos included under sales for ali metallurgical applications. 


Insecticides, Fungicides, and Disinfectants 


An important application of line which consumes 60,000 to over 80,000 
tons a year is tne preparation of insecticides and related products. The 
more important of them, from the standpoint of their line content, are cal- 
cium arsenate, lime-sulfur, and Bordeaux mixture. For calcium arsenate and 
Bordeaux mixture manufacture, either quicklime or hydrated lime mey be used. 
The quicklime should contain not less than 92.5 percent available calcium 
oxide and the hydrated lime not less than 90 Ss ogi available calcium hy- 
droxide. The ‘lime should contein not more than 1.5 nercent magnesium oxide. 
No specific requirements for lime in lime-sulfur mixture heve been established, 
but the lime should contain very little inert material, and the magnesia con- 
tent should be low because nagnesium compounds readily decomose, producing 
hydrogen sulfide and liberating sulfur.. | 


Geathen 


In 1945, 81,213 short tons of lime were sold to tanneries. The use of 
line in tanneries is virtually confined to the dehairing (depilation) of the 
hides. Both quickline and hydrated-lime are-used, end the available lime 
conten} .should be at least 85 percent. High~calcium line is generally used, 
but in making Morocco leather Bree ne eet ‘lime is employed. 

Sewage and Trade-Haste ucweene 


liach progress has been made in the treatnent of both sewnge and the waste 
water fron chenical and industrial plents. Line is used: in conjunction with 
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iron and aluminum salts, for coagulation of solids. It is also used to 
control the reaction in sludge digestion, to assist in the de-atering process, 
and to neutralize industrial wastes. In 1939 less than 17,000 tons of line 
vere anolied to these uses; by 1945 the quantity had grown to 71,496 tons. 

vo definite specifications have been established for lime employed in sewage 
treatment, but a lime as pure as that used in water purification is required. 


Poultry Grit . 


The use of limestone as voultry grit has increased greatly during the 
vast 10 years — from less than 23,000 tons in 1936 to 114,670 tons in 1945. 
Alnost any type of limestone may be so used. It is crushed into granules 
ond screened to uniform sizes. 


Petroleun Refining 


Line is used in sone refincrics to neutralize organic acids present in 
the petroleun and also to sweeten navhtha and gasoline during the refining 
process. Grit-free hydrated, high-calciun line is used to form calciun soaps 
- imortant constituents of cup greases, pressure-gun, and cold-set greases. 
Lime is also used in meking candles. 


liiscellaneous Processing Industries 


Limestone or lime derived from it are used in quantities ranging from a 
Tew hundred to several thousand tons a year in a great variety of vroducts 
end processes. itiost of them are givenin the second columof table 2 and in 
the footnotes thereto. 


Thus, the production of limestone and its calcination product, lime, 
is en important industry in spite of the commonplace occurrence of the raw 
material. The uses of both limcstone and lime should expand as new processes 
are developed. Producers should give constant consideration to mcthods of 
treatment or selection that will improve their products for speciel uses 
insofar as this is fensible under market conditions. Limestone and lime 
ere low-cost commodities that are likely to replace other materials where- 
ever substitution is possible. 
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